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" Vave Ana],yaia

. "Wave Field. vith the Speotr\m of }heaes, D,
-Blokhinzev,: ‘“Inatitute-of Physics imeni P. N.
Tebedev, Academy of Soienoea of tﬁe_ﬁSR, 5 e

"Jzohu“;xw?:f‘f;ysics Yol XI, o 1 2

ALsS0U N Dok AN T3 Hal, VOL //,/ %/

- The general wave' equa.tions of a single particle

. are set up to.study the possibility of its
" possessing several rassen with mtual interfererce, ‘
" 'as opposed ‘to the’ oaee of constant mass. with
: 'd.ifferent energiep. e :
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Yhic sammarises an attempt te oo b4 oam -
taeens the Hewsenherg phase-matrix s lume gnd Hame o o
methxis [he latter demand an ipvanrant tme-graering o~

cive st ot proven e diverpent e

i
TOCOT Y N eXIPAACS P3TLOEes  TReY atiniiees ot
of heavy na.txde~ to the eifects of a .xEm [FECRTTA
--Herpy an Velementary: scaﬁ’*nng matrix” 7. {8 mt.roduxu

to describe the absorphon or emission of a light partic!
The seattering matric R determining the scattercd waves
¥, from the primary waves ¥; by x!z,:rR,.». is replaced by
s‘rG *"% —aG-“m—gw:R] oL 3 ¥. R.: d%&%::a‘;m:a—g J}i
re!at:on between primary and scattered waves neglutmq
reaction of the scattered waves, and R,, accounting for ‘hn
reaction; R,i, Ry, are given in terms of 7. Suggestions ars
made about a re!a*i\’istica!}y invartant cut of facso-
o introdece a universal length” parametc: oon
divergences. This leads to a relation between s; and the mass
of the heavy particle, C. Sirachan (Aberdeen®.

Reviows, 1)44-!3, Vol
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BLCKHINTSYEV, D. I. FA 57T69

m /m&m Ty - m. Bpwu‘mm G i IR
‘Math, Applied

| "Wave Field With Mass Speotrum,® D, I. Blokhintsyev,
Fhys Inst imeni P. N. Lebedev, Acad Soi USSR, 6 pp

."Zhur Eksper i Teoref Fiz" Vol XVII, No 2 '(n)-m‘qo

- Examines linear equations with higher derivatives of
- unlimited high order. Establishes limits for oper-
ators of these equations. Gives case of scalar’
.fleld partioularly oclose examination. Article alao
appears in English in "Journal of Physics™ Vol XI,
D 72, 1947.
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A noa-Hamiltoalas methed [n the theory of mmt:‘g

particlos. D. 1. Hlokbinisey ubg(v Trat, ¥
Acad. Sdd. US.SR.). Zhwr, Ll \Terat, Fis, A1,
%—’II(INT . ~Hamiltonian methods, based on the
Bctability of phys. teally Y catent T omeept
ate o to mome‘:‘. 'Ancn-lhn;ll:g‘hn t;nu:x:nl. h:
volving only the detn. of u‘m wave “ton ﬂ n.:et‘bod vt

Heiscnberg's {C.4. 37, 8187%) phase matrix scheme, which
lacks coerclation with the relativistic concept ol particle
interaction, is developed with the aid of an "‘clementary
scattering matrix® ¢ describing she act of absorption
or cmission of a light particle. The elements of the ma-
triz xatisfy the condition of relativistic invariance. The
scattering matrix is then cxpressed as & function of r.
A wave function representing & compromise between the
phase matrix and the Hamiitonian method is obtained with
smatrixes, oaly the 2nd of which
involves the reaction of the scattered waves. It special
cascs ate the wmuin‘! equation of Ma and Hstieh (C.A.
\ vistic equation of Tamm (J. Phys.
(U.S.S.R.) 9, 440(1048)) for the Interaction of par-
ticles.  Introduction of invariant factors lifts the Hamil-
tonian inconsistency with the extension of particles, i.c.
with s definite small scale of length. The maus of a
particle becomes detd. by that universal meter,
through the condition that the smass due to interaction
between the particle and the field becomces zero, in some
anal with the classic Lorentz principle of the total force

- exerted on a {ree electroa by its own field. N.T.
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*The Atom in the Field of ﬁ.u»ou of an Boa&ﬂon
w-—wouomaouo.

n.p, I. Blokhintsev, i pp - ‘UfJu_nn
Inst W, 1V, Lebedev, AN S€sR, .

§5+L..
ses Suo ooﬁ@»&nouu hioh ‘ar
P.ﬁ.ubm the observation of an atom through an

‘a)ectron microscope. It is shown that it is
sible to obtain several +&oﬁooua. p»auoum.»o\

oaooﬁu.oun vawouo the &t
9.3& importance

_\.B..o article’ &uoﬁu

mo. D. the measure ‘of the’ a.woa. ST
the woa.u.ow of time “between. the. »u&«um.ﬁr
om &uvoa.upou. Submitted at the: Hdna».g
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1.7 Thes priveipie of detsiled baler .ng and
ggmm_@gj&&_ Akad. Nauk 5358, Zharmal b hee
Teoret. Fiz. 17, 924-919 (l‘)in Russoe
The prmmpm of reversioidily @ o u.vn.—.vc-imn... [,
siezi of qmmi:um mu‘)mmm h can be srr'»«.‘ e

1 ': l":ir\—‘r;, :i}" _ L R
RS inwsﬁc Fransiponsif ~tim #ign 0f~ h-e time is reversed,
H %, 1de=1gnate momenta and if the Hamiltorian is in var-
i~ ant: with TedpREd 155 change.of sign o &4 and the magacetic
Ee}u}i cnehisith t:rnatexqmn Py ~In=p L 1
in contrast, the principle of detailed balancing would be
L= P4 The method -i_x;mgg:_mm st
da'npm\ n used to show rhat the N
ynctng is not genertlly v x)‘ e
e contral This s demoenstiztod ¢ 08 :
m of a tharged parncL by a im:d arpose,
L. Tisza (Cambrudge “oe
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BLOKEINTSEV, D. I.

Blok:intsev, D. I, and Briskina, Ch. ¥, "The cornecticn between the mathemsiical
apparatus of quantum rechanies and that of classical rechanics®, Vesinlk Yosk. un-tg,
1948, No, 10, p. 115-18.
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i 1679. Tield Theory of Attrasting Particles, by D. 11 Blokhintesy,
oo ! WWM ¥ ) Do 566=
(Y ) ] 5"" 19“0 In l\lllil!

°e A relativistic inwriaat theory of the slectromagnetic fleld
1s presented. It is based on the possibility of propagepion

oo
3
:: £ of the interaction in swmall space-time regions with velocity
greater than that of 1ight.
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BLOKHINTSEV, D. I. PA 37/49T110
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o0 : - ' retarding emnission of deuterons. D). 1. Blok- :
,m::‘.'.:"n»h‘?' Akad. Nowk S.S.S.R. o1, Bii-14 zr -.9
(193872 Theoretical, The emission of mesons is caled. i .o
non-relativistically for the collision ol a deuteron with a i o8
< muclcon when the energy reaching one nucleon of the !
deuteron Is lnsufficient foe the creation of a meson.  The L 1-ee
min. cocrgy for which a deuteroi cun emit a ricson of mass : oo
I, Is greater than 450 me.v. A wave function is set
. up for the system deuteron plus ineson and the perturbation .o0
fs investigated of the interaction between deuteron aml 1eee
nucteon amt between aucleon und twesw ek, The eflec- ol
tve croen-acction s cuhyd, foe the embuion of « mewm In il-e0
the colliston, restricting lh‘!‘ wilen, to the lm.\ll _:lu:; wcl:‘c::‘:: s o6
e deut, is not brok own on impact. Forthe :
o0’ i1 :,("the initial state Bo;‘%lo.m.e.v.. th; eﬂ:‘(“li:‘:!cmﬂ“m Heoee
o : of the order =8 3q. cm. For the crea 1
b ;l’ mi:::nln\h:collumdanucm with o nucleon, the : 7Y )
0o % -cross section is of the same order of magnitude, The o0
eov| i absence of & substantial difference is cxplained by the ap- £ ‘oo
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o0 il structural factor of the deuteron in the eflcctive cross sec- o®
2 ‘*!’i : tion. This structural factor Is not amall in the energy cee
) ; range considered 30 that the deuteron, operating asa whole
rticle, is capable o producing mesons, For £y > > , 1108
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BIOKHINTSEV, D. I.

"Current Literature: Laws Governing Alpha-Decay," (Source: I. Perlman, A.
Ghiorso, and G. T. Seaborg in Phy. Rev Th and 75). Uspekhi Fiz. Nauk 39, No. 1, 1949,

W (34-2b
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s a e . - |
BLOKHINTSEV, D. 1. :

"Current Literature: The Energy Distribution of the Fr '
: ] agments in the Fisaion
of Uranium U-235 and U-233," (No Russian Sources) Uspekhi Fiz. Nauk 39, No. 1, 1949.

Mbr. Ed. Bd., Iz. Ak. Nauk SSSR Ser. Fiz. @-133-4»
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BLOKHINTSTV, D. T.

D-67 HLOKHINTSWV, D. I. Osnovy kvantovoy mekhaniki (Principles of
quantum mechanics), 2nd ed. Moscow, Gos, izd-vo tekhn,-
teoret, lit-ry 1949, 508p. Dit=trtrhctometo—e

Oy cy

Lo VAR

A course of lectures on quantum mechanics taught by the author
during his years in the department of Physics at Moscow
University. For this book, wiich is approved by the Ministry
of Higher Education as a manual for the State Universitiésj, the author
recéived a Stalin prize.:

(Moscow-Leningrad, State Technical Press, 1949). Reviewed by S. V.
Vonsovskiy, Sov. Kniga, No. 11, 1950.
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134, iw.mgaS 334 144 (19«}9‘
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~ Elementary pa n r!ee ami fields. lzpehi
6-92 (1950).  ("msian)

tpo*umry article on 11« background of current

. ht’m frm,;_l,ﬂs_ v i bigld aspects of atomic

; coitled: (1) What does

it 1Yo nature of particles?

1 om. yuant. ation of an harmonic

eld. (3) Partu!u and 1 .c principle of specteal
&1 Colrvran (Torontd, Ont.).
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BLOKHINTSEV, D. 1.

.Honm the Dualism on Waves m.nn Mm.u.ﬂ.ou.mm B.ﬂQO A
wua.mﬁ: D. I. Blokhintsev . -~ »w e

,.dmuow_e Fiz Nauk" Vol XLIV, No 1, pp 104-109

‘One of series of articles on E&.wumm. £1d theory of.

matter written in response to editor's request.
Author proposes waves and particles may not be
oB.u. possible states of matter. Studies conse-
quences of the theory of interacting flds which

indicate existence of states of £lds not compatible
‘with corpuscularity, i.e., that lead to rupture of  *:
dualism of waves and particles. In this sense the

183rg2 -

Emw\muwﬂnm - Eﬁf& Fleld eumoaw . Mey 5L

A Contd) -

g»nwmm (photen, Ha.mnﬂu.ouh &.wnﬂ.ou,. meson, -
ncnu.mosu etc.) are Bmu.m._.w excited states of corr:..
flds. . Tllustrates rupture of- .wcwu.uhs g. ogwm
o». 2 wnmu.wn cw«mmu nwmu mxmﬁu.umm wmnmuu
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,,. o : o the Pﬁ:ﬂwwOH.. HOu.o ‘ﬂg .. :
o 1e was prepared by e s 18"

This axtic soghical Problems of zomwnngn 2
series Tost of Phil, Acad Sci USSR. AWSAGT,
¥ hig theories Mw.mmnmmn .

. ' nd intensities :
Sbaer of frequenciep and y i
o#a«.n;ﬁu E.«uumuawm_ﬁmo»oﬁ concepts of mewuhna quoties
Fouli's principle is illogieal. e STHEE T
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L benseritus and Laplace, emtirely.
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BLOKHINTSEV, D. I.

"Elementary Farticle and Fields »" apaper delivered at the Ueneral Meetings of
the Ukrainian §SR AS and its Depts. of Bhysical-Mathematical and “hemical Sc:lences‘l.]g
Referred to anf summarized by P. Borzisk, Usp. Fiz. Nauk, Vol. LS, pp 622-629, 1951
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. BIOKHINTSSV, D, I. |
_ USSR/Physcis - Mesons Eleftron Microscope Feb 52
- Metters to the Bditor™ |

L

_ "Zhur Fksper i Teores Fiz" vol XXII, No 2, pp 249-256. 955

(1) "theory of Close Order in Liquids," A. Ye. Glaubermen, L'vov State U: (2) "Determinimg
- the Spin of Charged Pi-Mesons," I, M. Shmushkevich, Leninérad Phys~Tech I’[ngtz Aca;e Is':ining '
(USSR; (3) "Theory of Electrical fuiduction of Binary Progressive Ordering Metallic Alloys," .
‘i-_K.ﬂ.B. Vlasov, Inst of Fhys of Metals, Ural Affiliate, Acad Sci USSR; (4) "Generalized law
wiof iInteraction," D, I, Blokhintzev, Moscov State Uy (5) Beta Spectrometer With Two - . -
- Magnetic lenses and With Internal Correcting Coils," V., S, Shpinel, - e

~“PA 207185
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"Perspoctives of Atomic Power” an article in the publicstion
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October, I§56 Moscow

APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000205610003-4"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4

BLORMINTSEV, D.1.

"On the Generation of Mesons in Collisions of High Energy
Nucleons,® paper presented at CERN Symposium, 1956, appearirg in
Nuclear Instruments, No. 1, pp. 21-30, 1957
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Prospects of Atomic Energetics," & chspter from the book Problems in the
Utilizotion of Atomic Energy, the second revised edition of a collection of

articles, pLE)‘l'ished in 1956, Moscow, USSR
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"Taportant Pro'biems of Contemporsry PhysicsY sn article in
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Octover, 1956, Moscow
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ALokiNTSEY, D.}. | |

FRENERL', Ya.I.; SEMENOV, N.N., akademik, redakior; SOKOVOV, A.A., doktor
fiziko-matematicheskikh nauk, redaktor; BOGOLYUBOV, H.N., akademik,
redaktor; TAMM, I.Ye,, akademik, otvetstvennyy redaktor; ANS3L'M,
&k.1., doktor fiziko-matematichesklih nauk, redaktor; BLOKHIRISEY,
D.Xes doktor fisiko-matematicheskikh nauk, redaktor; KONTOROVA, T.A.,
kandidat fiziko-matematicheskikh nauk, redaktor; GOLANT, V.Ye.,
redaktor izdatel®stva; SMIRNOVA, A.V., tekhnicheskiy redaktor

[Selactsd works] Sobranie izbrannykh trudov. Moskva, Izd=vo Akademil
nauk 5SSRe Vol.l..[Blectrodynamics; general theory of slectricity]
Rlectrodinamika; obshchaia teoriia elektrichestva. 1956. 370 p.
_ (MIBA 9:11)
1. Chlen korrespondent AN SSSR (for Freniel!)
(Rlectrodynanics)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4"



"APPROVED FOB RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4

SURJECT’ USSR / PHYSICS CARD 1 /2 PA - 1602
+* AUTHOR BLOKHINTSEV,D.I., DOLLEZHAL,N.A., KRASIN,A.K. -
TITLE The Reastor at the Atomic Poweratation of the USSR Academy of
Science. ’ )

PERTIODICAL Atomnaja Energiia, 1, fasc.1, 10-23 (1956)
Tssued: 3 / 1956 :

For purposes of study and with a view of building larger reactors at a later
date & reactor with 30 MW thermal- and 5 MW electric power was built; graphite
was used as moderator and distilled water as coolant, because graphite captures
few neutrons, is stable both mechanically as well as with respect to gas
atmospheres, and because H20 is safe from a biological point of view, 1s easy

to control technically, and causes no disturbance of neutron equilibriun.
Three constructions of cooling channels are discussedj tubes with 9 mm ¢ and
0,4 mm wall thickness are given preference in order that the pressure of 00
atm excess pressure, which is necessary because of the high temperatures, be
absorbed. 6 2

30 MW in the case of a thermal load of 2.10 kcal/m .h correspond to 120
operation channels. The first test lasted 100 days with a charge of 550 kg

of uranium enriched to 5% u?33, A

Construction of the reactor: Cylindrical graphite block with 3 m @, in which
there are 157 holes with 65 mm § arranged in form of an aquilateral triangle,
with 120 mm spacing. In the center is the reactor ocore surrounded by a graphite
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Atgmnaja Energija, 1, fasc. 1, 10-23 (1956) CARD 2 / 2 PA - 1602
reflector.
In the channels the water discends in a central tube and rises in.four others,
It is controlled by means of locking- and regulating-valves.
Reactor control: 24 boron carbide rods serve as control rods for the reception
of excess activity, controlled by 12 ionization chambers with boron coating.
The graphite temperature is controlled by thermoelements. .
Further measurements: Gas bressure and gas quantity in the reactor block, water
bressure and water temperature when leaving the channels, as well as the usual
meaguring of the secondary circuit (for the generation of energy).

The reactor makes it posaible to produce radiocactive samples in channels with
a flux of 8,1019 neutrons/cmz sec as well as to produce neutrons and ér -Taye.

Since 1954, when the reactor began operating, biological protection has been
found to be sufficient and the uranium rods could be utilized up to a very
high degree. It is posaible to use graphite reactors with 8lightly enriched
uranium and water cocling in large industrial power plants.

INSTITUTION:
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' Jbs Jour '+ Rof Zhur - Flzike, No 3, 1957, No 6105

Muthor 1 Bio ,,Niﬁashih, M.Ye., Sergoyev, Yu.A.
Title s Fhy

_ 8106 \trliév el Calouletions for the Roector of the '
- Atomio Eleqtpic;S@apiéb'bf’the;Acndomy of Sciences of the USSR .

Orig Pub_é:Aébﬁ:zéheréiig;iiéﬁé{

Abstract : Tho initiel quentitios in the design of tho rosctor of tho

: atomic electric station of tho Acedemy of Sciences of the USSR
wore ‘the usoful power (5,000 kw) end the refueling cycle, which
first wes determined to be 100 days. In addition, it was re-
quired thet the construction of the fuel oclemonts be desigened
for & minimum U292 onrichment, The purpose of the physicel
coloulations was to rofine the dinensions of the reactor, to
deternine the excess reactivity, and to design the control snd
protection systoms. The calculations for the reactor were
bosed on the ege  thoorys The purpose of the thermal caelcule-
tions wes to dotermine the temperature operating conditions of
the individuel units of the roectors, primarily of the fuel

S elements, under verious operating conditlons of the reactors
Cerd  :1/2 : - R
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[BLOXHINTSEVD,

8.3 Billion Rledtron-yolts, ‘Bloktintaey (USSR),
- -director of the Joint Institute o utleer Research; Prof

V. Votruba (Czechoslovakia), vice-director; and Prof M. Danysh,
{Poland), vice-director; Moscow, Pravda, 11 Apr 57 —

The following is the text of a telephone 6ommunique datelined Dubns,
April: ;
"“The synchrophasotron installed in the Laboratory of High Energy Phyai&'

oint Institute of Nuclear Research, has begun operation. Protons have al
eady been accelerated to energies of 8.3 billion electron-volts with this

4installation.

"The highest particle emergy which physicists have ever achieved arti

"#icially has been sttained.

W "Setting the synchrophasotron of the joint imstitute in operation will -
create excellent opportunities for completing & broad program of scientific

" “pesearch. The members of the Joint Imstitute of Nuclear Research come from -

12 states and have equal status.
o "Jork continues on further adjustments of the synchrophasotron and in .j
" further increasing the enmergy of the particles accelerated in it to 10 R
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arch, 1957,
mm ol aerga;it &m&h
fast rucieons witd suels! may de con-
sidered ns tha product of ths nuclosa rollieion with the
suzlear matter in a m o: ﬂ:.chmnu:; W..,.L--e—-—‘wm

'oa m:mz\nmma TXR FLUCTUATION. 2. g histeay,
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. Achievements of Modern Physles (Cont.) S0V/1458

chapter deals with one particular problem and gives a con-
cise statement of the modern Soviet theory about 1t.

Among the central topics dealt with in the book are power
generation through nuclear reactors, physics and the
application of semiconductors, the development of new high-
energy particles and radioelements, and changes brought about
in production engineering by the ever increasing use of
radioactive substances. Radiation effects in the auroral
zone of the Arctic, televislon transmitters aboard Earth
gsatellites, and technologlcal aspects of high-pressure
phenomena also come within the scope of this collectlon.
The book contains dlagrams, photographs, and a few
scattered Soviet referemnces in the text.

TABLE OF CONTENTS:

From the Editors 2
Kurchatov, I.V. Some Problems in the Development
of Nuelear Power Generation in the USSR 3
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Achievements of Modern Physics (Cont.) S0V/1458

‘Blokhintsev, D.I., and M.A. Nikolayev. The First
ovie omlc Power Station and Ways of Atomic

Power Production 13
Veksler, V.I. Accelerators of Charged Particles 50
Kurchatov, I.V. Possibilities of Obtaining Thermo-

nuclear Reactions in a Gas Discharge 82
Rodin, S.S. Account of the Discovery of the Anti-

proton 95
Terlets'kyy, Ya. P. Interchangeabllity of Elementary

Particles 98
Astakhov, O.P. "Strange" Particles [K-mesons and

Hyperons] 102
Vaysenberg, A.O0. Use of Mesons and Electrons in

the Study of the Internal Structure of the Nucleus 105
Card 3/5 : ~
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Lavrukhina, A.K. Transuranic Elements 116
Neyman, M.B. Dlscovery of the 10lst Element—

Mendelevium 127
Fomichov, M.S. Atomlic Energy in Industry 131
Pershyn, I.I. New Method of Study of High-energy

Particles 145
Zakharov, A.I. Effect of Radiation on Physical

properties and Structure of Solids 150
Somihs'lcsry; M.S. Semiconductor Devices 195
Vavilov, V.S. Semiconductors as Converters of _

Radiant Energy 209
Shorr, U. Atomic Batteries 227
Zernov, D.V., and M.I. Elinson. Field Emlssion

of Electrons and Cathodes 231
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Zavaryts'kyy, N.V. Superconductivity 251
Veresi;thagin, L.F. High Pressure in the Technology

of the Future 263
Isayev, S.I. Polér Auroras 287
Petrov, V. Television of the Puture 302

AVAILABLE: Library of Congress
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AUTHOR
TITLE
PERIODICAL
ABSTRACT

card 3/2

Lol HZN TSE Y, D T

LEYPUNSKIY, A.I.,BLOKHINTSEY, D.I.,ARISTARKHOY, I.N., 89-6-1/2#
BONDARENKQ, I.1.,KAZACHKOVSKIL, .D-,PINKHASIK,E.S.,STAVISSKIY}YuuYa.
STUHBUR, E.A. ,UKBAIN’.ESEV, F.I.,USACHEY, L.N. )

The Experimental Rekctor for Fast Neutrons 3P - 2.
(Eksperimental‘nyy reaktor na bystrykh neytronakh BP-2-Russian)
Atomnaya Energiya, 1957, Vol 2, Nr 6, pp 497-500 (U.S.5.R.)

This reactor is intended to be used for physical investigaticns
%ith fast neutrons. At first the active zone of the reactor is dis-
cuseed.The heat-separating elements of the reactor BP-2 consist of

‘plutcnium rods of 1o mm diameter and 130 mm length. Besides the plu-

tonium rods there are similarly construoted rods in the active zo-

‘ne which are made of poor aranium. Altogether there are 108 u-
-~ ranium- and plutonium rods which are mounted in a steel tube with
“"an inner diameter of 130 mmn. The refleotor of the reaoctor consists

of an uranium layer (outer diameter Too mm) and a coper layer
(outer diameter 1000 mm). The reactor is controlled by a contrpl
system and by an emergency system.The operating control organs are
part of a screen which are located near the active zone.The con-
trol system also contains boron-ionization chambers,an electronic
apparatus,and gservofeeds.The emergency system enters into operat-
jon if the prescribed or assumed power of the reactor is exceeded.
Girculating mercury is used for the system of heat conduction.This
mercury is then cooled in a heat exchanger with water.The radiat-
ion protection of the reactor consists of the following parta: -
a) a water layer of 300 mm thickness b) a cast iron layer of 4oo0 mm
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bt The Experimental Reactor for Fast Neutrons BP - 2. 89-£pnfol

thickness ¢) a layer of heavy concrete of 1200 mm thickness. i
special laboratory building was ereoted for the purpose of hous-
ing the reactor and its auxiliary installations.

Experimental Installations: The central experimental channel {8
determined for the irradiation of samples with strong fluxes of -
fast nsutrons.In the experimental channels in the lateral reflector
of the reactor also gamples are irradiated,but also a -local 08~ -t
cillator may be fitted. Three horizontal channels serve the purpo-;r?
se of conveying bundles of fast neutrons through the protectivc T
casing of the reactor. The reactor furthermore contains a thermal
coluan of graphite,the dimensions of which are 1400 x 1400 %2600 mn.
In conclusjon the applicability of this reactor is discussed' in
particular physical constants are determindd preciaely

(3 illustrations)

ASSOCIATION Not Given.
PRESENTED BY

SUBKITTED

AVAILABLE Library of Congress.
Card 2/2
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BLOKRINTSEV, D.I.; NIKOLAYEY, M,A.[Nikolstev, M.A.]

in the U.S8.8.R, and the development

First atomic energy p]ant 5:13-49 1579,

of atomic power engineering. Pos. such., fiz, nor:I
(Russia—Atomic power plants)

(MIRA 1636) *
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Peaceful use of the nuclear energy. Jaderna energie 3 no,8:225-231 Ag '57
1. Spojeny ustav pro jaderny vyz}ctm, Dudna, S,5.5.R,
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CZECHOSLOVAKTA/Nuclear Physics - Nuclear Power and Technology c-8

Abs Jour : Ref Zhur - Fizika, No 5, 19368, No 10308

Author : Lejpunskij, A.I., Blochincew, D.X., Aristarchov, I.N.,
Bondeienkc, I.I., Kazackovskiy, 0.P., Pinchasik, M.S.,
Stavissky, Ju.Ja., Stumbur, E.A., Ukrajincev, F.I., Usacev, L.N.

Inst : Not Given '

Title" : Soviet Experimental Fast Neutron Reactor BR-2.

Orig Pub : Jzderna energie, 1957, 3, No 8, 231-233

Abstract : Translation from the Russisn. See Referat zhur Fizika, 1956,
No 1, 597

: 1/1
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AUTHOR: Blokhintsev, D.I., Dooctor of Physico-Mathematical Sciences,
Director of the United Imstdtute for Nuclear Research, and -

Lauréate of the Lenin Prize

TITLE: Young Friends! (Yunyye druz'ya!) A

PERIODICAL: # Znaniye - Sila, 1957, # 11, p 11 (USSR)

ABSTRACT: A short appeal to the Soviet youth in which the author em-
phasizes the excellent working possibilities the scientists have

at the institutes of the USSR, There is 1 figure.
Ob™yedinennyy institut yad‘rnykh issledovaniy (United Institute for’

ASSOCIATION:
' Nuclear Research)

{AVAILABIE: - Ldbrary of Congress
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- Bloktivrsev, D.T.

. USSR/Vuclear Physics - Elementary Particles c-3

Ab9-7°ur & Ref Zhur - Fizika,

To 1, 1958, ks

. Author Blokhdntsey, D. L. e
It Atomlc Station, Academy of Seiences, USSR
- Title : §céfﬁei'ing»:6f. ﬁgti'Prbtdnsf:Syri-Protons.; N

Orig Pub Zh-eksperim.iteoroﬁﬁki, 1957',’?32’ To 2’_3]*7_349 7

Abstract Using the coordimte'repreaentation, the author investiga-
tes the singularity of the principal portion of the inter-
action of two protons in a state with a total momentum
J. 0. Qualitative considerations (using the Born appro-
ximation) are used to show that only a potential that is
the reciprocal of the third power of the distance betwsen
protons, can be reconciled with the axperimental data on
the scattering of fast protons by protons. The results
are given of a numerical calculation of the crogs section
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PERICDICAL

ABSTRACT
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BLOKHINTSEV D.l. _ PA - 2683

Tons Hemarks on the Validity of the Hydredynamic Descriptiom of

Quantum Systems,

(Zamechaniya o primenimosti gidrodinamicheskogo opiganiya k kvanze-
vyn sistemsm - Russian) :

Zhurnal Eksperim. i Teoret.Fiziki, 1957,Vel 32, Nr 2, pp 356 352 (USSR)
Received 5/1957 Reviemwed 6/1957

The present work iavestigates the gharacteristic limitations of a quan-
tum-like system and shews that the hydroedynamie descriptien of the sy-
sten imposes considersble limitations on the dimensions of the system
discussed. Be it assumed that the momentum inm the velumen element Ax
avounts to gAx®. On the ether hand, the inequatiom 8x is valid for the dis-
persion Ap ef the momentum connected with the lescalization of the matter
within Apy#/Ax. To be sble to cescribe the motiem by means ef momentum
density, the averags value of the mementum gAxa xust be larger tham the
pessible dispersiom; i.e. ghx®* M h /ox er g})ii/Ax‘ nust agply. As thg en-
ergy density in the menrelativistic case asounts te & = g /20 £ » Y
2L% must apply. In the relativistis ease it kold that£ ~ go;, &nd there-
fore £> nto/LA. These relations for energy ¢am also bs oblained frem
the relation AEML > fer AL ~Ax/v er 4% ~dx/c. Subssquently, these im-
equatiens are applisd im two concrete tasess

A. The hydrodynamic desoriptien ef the atemic nucleuss Here the nomre-
lativistie imequatien is applied te the tetal emergy E ~£V of the exeie
tatiens ef the mucleus caused by hydredynamic motiens.

CIA-RDP86-00513R000205610003-4"
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Seme Rexarks ox the Validity ef the Hydredynamie PA - 2683
Descriptien of Quamtum Systenms,

E ) nB Wd/2R8ma = (1/2) (4n/3)® n8( 3 %72 nr) A5/3 ig obtained.

An enerméus excitatien energy i ebtaimed which nakes it impessible fer
the rucleus te exist as a whole. Therefore, the computed memert of in-
ertia resulting frem the moetien of an ideal liquid in am ellipmeidal
centainer is prebably in me relatien whatever te reality,

B. The hydredynamic descriptien eof the multiple preductien of mesenss
Immediately aftereellision of the nucleonms a hydredynaric deseriptien
of this precess is quite impessible. The nultiple preduction e¢f mesons
must in reality be lewked upen as a purely quaxtum mechanical pheno-
nenen

- ASSOCIATION Atemies Statien of the Acadeny of Science of the USSR
PRESENTED BY -
SUBMITTED 12,2,1956
AVAILABLE Library ef Cengress
Card 2/2
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AUTHOR: Blokhintsev, D.I. 56=5-37/46
TITLE: On the Pluctuations of Nuclear Matter (0 fluktuatsiyakh yadernogo
veshohes tva)

PERIODICAL: Zhurnal Eksperim. i Teoret.Pizilki, 1957, Vol. 33, Nr 5,
PP, 1295-1299 (USSR) -

ABSTRACT: With soattering of 675 MeV protons by deuterons it wes experimen-
tally stated that besides the soattered nucleons also whole, not
destroyed deutorons of high energy (up to 660 MeV) ocour. By this
it iz proved that at these collisions the nuoleon transfers an im-
portant part of its momentum to the deuteron as a whole, It is
now theoretioally gemerally proved that the occurrenoce of highly
ensrgetic partiocles in nucleon oollisions with nuolei oan be
looked upon as the result of a nucleon oollision with the fluoctu-
ation of the nuclear matter. The oross sections computed in this
manner for Li, Be, C, and O ocompared to deuteron emission agree
satisfactorily with the kmown data. There are 6 references, ) of
which are Slavio.

ASSOCIATION: United Nuclear Research Institute (Ob"yedinennyy institut yadéinykh
issledovaniy)

SUBMITTED: July 1, 1957

AVAILABIE: Library of Congress
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AUTHOR:  _ BLOKHINTSEV,D.I. PA - 2284
!I?LE: ‘ _ e Non-Local and Non-Linear Field Theories. (Nelokal'nyye 1

: nelineynyye teorii polya, Russiah).
PERIODICAL: Uspekhi Fiz. Nauk, 1957, Vol 61, Nr 2, pp 137 - 159 U.8.8.R.)
Received: 4 / 1957 Reviewed: 5 / 1957

ABSTRACT ¢ According to the author's opinion the theory of renormalization

is only a relatively succeasful way for avoiding the main dif-
ficulties of the present theory. Among the attempts at modification
resulting from phyeioal modification those in non-local and non-

1inear -fields ocoupy & special position. In both theories a ocertain
elementary length 8, is introduced.

At first some varieties of the non-local field theory are disoussed.
The non-local theory interaction in the vacuum is able to propagate
also with a velocity greater than that of light. Also in the non-
local theory an integral of motion and an analogy to the HAMILTONIAN
can be found. Ir spite of this fact, a theory of the HAMILTOK form
is, however, not possible. An asymptotic, quantum-like theory may,
however, apply. In accordance with HEISENBERG nearly all varieties
of the non-local theory in some way or another try to determine the
soattering matrix of the non-local theory. As an example the non-
local theory of the electromagnetie field with two-point - form-
factor F(p - p') is investigated.

Card 1/3 The non-local theory of the field: At first BORN's theory is dis-
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’ PA - 2284
The Non-Local and Non-Linear Field Theories.

cussed in short. Also in the case of the present canonic field
theory the insertion of an interaction leads té non-linear field
equations, which, however, are only approximated equations and con-
tain derivationa of a high order. A olassical, non-linear theory,
however, ounnot be the aim of theoreticians._because the quantum=-
1ike phenomena become manifest much earlier than non-linearities.
The non-linear theory must be quantized, but just in the case of
quantization the main difficulties ocour. Here the oclassification
of the non-linear equations (restricted to the LAGRANGIAN) is dis-
cussed. The non-linear theoxry is divided into two classes: One class
(propagation of the siynals with a velooity higher than that of
light) has much in common with the non-local theories and in this ocase
the HAMILTONIAN cannot be applied. The other class (signal velocity
is always lower than light veloocity) does not contradict the usual
conception of causality, and therefor the HAMILTORIAK and perhapa
also the usual scheme of the quantization can be applied.

In conclusion there follows a report on the physics of strong

. interaction. Some examples are discussed. Among others, the energy
of the "ocompound particles" is probably concentrated in the
energy of interaction and not in the particles' own energy.

Card 2/3 (3 illustrations).
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The Non-Local and KNon-Linear Field Theories.
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PRESENTED BY:
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AVAILABLE: Library of Congress
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TITLE

PBRIODICAL
ABSTRACT

ASSOCIATION:
PRESENTED BY:
SUBMITTED:
AVATILABLE:

CARD 1/1

BLOKHI Lo

53-3-10/10

Then does a weax interaction change into a strong

one? : ,

(Xogda slatqme vsaimodeystviye stanovitsya vsil;\yn?)
Uspekhi Fiz.-Nuuk 1957, Vol 62, Nr 3, pp 381=383 (ussRr)

By "strong" interaction we understand one during the
duration of which the article has its energy ooncen-
trated in form of interaction energy and not as its
own kinetlc enexrgy. :

As 8 supplement to the author's article Uspekhi Fisz.
Nauk 1957, Vol 61, p 137, the interaction of a nsutron
and an eleotron is investigated here, on which ocoasion
the electron is transformed into a Ji-meson.

(v + e —» g+ ') for this "weak interaction process
it is proved theoretically that, in accordance with the
above definition, it could also be a ftgtrong" one.

not given.

-

Library of Congress.
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oKkbhivisey 272

Yakoy I1'ich,fecessed 1945); SEMENOV,N.N.,skad.otv,ve¢ jSPECLOY, 4. 4.dokbor

FREWKEL! ,

fiz.,~mat. nsuk, red,; BOGOLYUBOV, N.N., axad., red.; TauM, i.Te.,
aI::d.?ared.; AI.WSEL'H: 4.I.,doktor fig,~mat. pauk, red.; BLOKHINTSEY,
D.I..doktor £ix.-mat. nauk,red.; KONTOROVA, T.A., kand, fiz.-mat.

T pauk, red. izd-va,; SMIBRNOVA, A.V., tekhn. ted.

Izd-vo

Selected works) Scbranie izbrannykh trudev. Moskva,

Eked. nauk SSSB. Vol. 2. [Scientific articles} Fauchaye stat'i. 195%8.
600 pa ' (MIRA 11:11)

1. Chlen-lcorrespondent AN 8SSR (for Prenkel').
v (Physics)
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Blokhintsev, D. I.

~

On e Possible Limit

r

CIA-RDP86-00513R000205610003-4

50V /56-35-1-35/59

of the Application of Quantum-Electro-

dynamics (0 vozmozhnom predele primenimosti kvantovoy

elektrodinamiki)

PERIODICAL:
Vol. 3%, Nr 1, DPP-

ABSTRACT:

Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958,
254-257 (USSR)

In his introduction the suthor discusses difficulties and
possibilities of applying modern methods of quantum-
dynamics to various processes.

electro-
At high energies,operating

with four-fermion interactions is found useful for certain
processes. In the present papeT the following processes are

investigated:
a) The interaction
k+e—)/w+\l +N

of
for

W of which the following ansatz is made:

(in words
the myon +

carda 1/3

o

APPROVED FOR RELEASE: 06/09/2000

:+ W = interaction of the el
four-fermion interaction of electron, myon and

nmmrhw);g==ﬁcAiﬁ10

a photon (k) with an electron (e):

the Lagrange- (Lagranzh-) interaction
W ;
.H_ewe+e%+g'%ev

ectron + interactio™ of o

-49

erg.cm5

is the Fermi constant
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On the Possible Limit of the Application of S07/55-35-1-35/59
_ Quantum-Electrodynamics

(Ao = 6.10'17cm). For the total effective cross section the
following is finally obtained: _6;~f**o6./\gk2F, the factor F is

of the order 1 and is characterized by a slight dependence
on k (in this connection the author thanks Dr. M. Meyer
(Romania) for the detection of this dependence).

b) The process uf the collision of two electrons

e! + el 4+ n with differential cross section (com.s.)e

is’ = .A.Bq4p2Fd e
e o
g = transmitted momentv—  and p = the primary momentum of
the electron measured in reciprocal lengths. Further, the
cross sections for pure electromagnetic processes are given,
viz. for the Compton effect, for the elastic collision of

electrons (d6‘ee = oL?(p2/q4)dQ), for the production of pairs

and the bremsstrahlung at the collision of electrons. In con-
clusion the various cross sections for the mixed processes
card 2/3 a) and b) are compared.
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On the Possible Limit of the Application of S0V/56-35-1-35/59
Quantum-Electrodynamics

There are 3 references,all of which are Soviet.

ASSOCIATION: Ob"yedinennyy institut yadernykh issledoveniy (United
Institute of Nuclear Research)

SUBMITTED: February 28, 1958
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AYTHORS: Q__Elgghinissny—Dv—$vT_Barashenkov, V. S., SOV/56-35-1-59/59
- GIiS'h’.I:l, V. »G’o . . - ) 7

TITLE: The Diffraction Scattering eof Fast Particles (piffraktsionnoye
rasseyaniye bystrykh chastits)

PERIODICATL: Zhurnal eksperimental'noy 1 teoraticheskoy fiziki, 1958,
Vol. 35, Nr“ § pp. 311 - 312 (USSR)

ABSTRACT: The structure of elementary particles may be studied by
investigation of the elastiic soattering of any radiation
by these particles. Hitherte only the investigations carried
out by the Hofstadter (Khofshtadter) group concerning
the scattering of electrons on nuclei and nucleons are
known, they permit the determination of the form factor
of the electric charge and of the magnetio moment. But
also the analysis of the elastiocal scattering of other
partiole types makes it possible to obtain important in-
formation concerning the structure of the nucleons and
nuclei. This paper investigates, as an example, the scattering
of negative pions on nucleons. For the sake of simplicity,
Card 1/3 the dependence of the interaction on the spins and the
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" The Diffraction Scattering of Fast Particles SOV/56-35-1—59/59

vcharge exchange' are neglected. Moreover, it is assumed
that the real part of these phasesis equal to zero:
Reypq = 0. The exact solution of this problem will be
published later. A diagram demonstrates the values of
Imrz1 for the scattering of negative 1,3 BeV pions. For

high energies the quasiclassical approximation may be used
with a high degree of approximation. The numerical values
of the cross section which were calculated according
to the quasiclassical theory agree rather well with the
results of previous papers and this is one of the arguments
in favor of the applicability of the quasiclassical
approximation. For the average square "gion radius" of
a nucleon the value (0,82 + 0,06).10-13 cm was found; it
corresponds (within the limits of experimental errors)
to its value .for E = 5 BeV. The example investigated in
this paper is a special case of the so-called inverse
problem of the scattering theory: from the given scattered
wave the interaction potential is to be determined. The
authors thank K. Danilov for his help in nunerical com-
Card 2/3 putations. There are 2 figures and 6 references, 2 of
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The Diffraction Scattering of Fast Particles S0V /56-35-1-55/59

which are Soviet.

kh issledovaniy (United

ASSOCIATION: Ob"yedinennyy institut yadern
Institute of Nuclear Research

SUBMITTED: April 23, 1958
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L0y N . §0V/26-59-9~3/37

AUTHOR: Blokhintsev, D.I., Corresponding Member of the
IS USSR :
TITLE: Recent Concepts of the Electron

FERIODICAL: Priroda, 1959, Nr 9, pp 25-29 (USER)

ABSTRACT: Ever since the existence of electrons was established,
physicists have speculated as to their structure.
Thig article is a historical survey on the structure
of the electron and the nucleon (see also fig.l and 2)
in the last 30-40 years. The author states that the
structure of the electron was gsatisfactorily formu-
lated, but not yet solved. Neither M. Born's theory
nor the quantum theory of ‘electrons could solve the
problem. But the latter ¢reated the so-called "quan-
tum .vadius of the electron" which is connected with
the Compton wave length of the electron (also the_d70

Card 1/2 Broglie wave length). This radius is equal to 10 clm/.
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© N 50V/26-59-9-3/37
Recent Concepts of the Electron

The corresponding member of the AN SSSR (AS USSR),
M.A. Markov, stated that this radius is even smaller
than the gravitational length. In fact, the gravi-
‘tational radius of the electron is bigger than the
quantum radius which is shown by the formula

ar - Ao = 1077 on

(where k is the gravitational constant). Since then,
many physicists thought that the structure of the
electron could not be solved without the gravitation
theory. Nevertheless, even this idea was not success-
ful. There are 2 diagrams and 1 Soviet reference.

ASSOCIATION: Ob"yedinennyy institut yadernykh igsisdovaniy/Dubna

' (Joint Nuclear Research Institute/Dubneo) b//

Card 2/2“
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« MUTHORS: Blokhintsev, D. I., Barashenkov, V. 5., S0V/56-36-5-73/T6
Barvashov, Bs M. - ‘
TITLE: The Eléctromagnetic Structure of the Proton and

of the Neutron (Elektromagnitnaya struktura protona
i neytrona) :

PERIODICAL: Zhurnal eksperimental!noy i teoreticheskoy fiziki, 1959,
Yol 36, Nr 5, pp 1611-1612 (USSR)

ABSTRACT: The experimental results of the distribution of charge
_ and magnetic moment in the nucleon are known to be in
sharp contradiction to meson-theoretical calculations.
The authors of the present "Letter to the Editor" are,
however, of the opinion that the difficulties are mainly
due to an inaccurate interpretation of the fact that the
usual interpretation of Hofstadter's experiments is
actually neither unique nor accurate, but only possible.
The discrepancy sald to exist between the distributicn

law of meson charge density according to Yukawa (rve'ur/rz)

Card 1/3 and the experimental one (,,,e"br) is of no-real importance
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The Electromagnetic Structure of the Proton and SOV/56-36-5-73/76
of the Reutron

because the ranges of applicability of these expressions
are quite different., Proceeding from the expressions
found by Salzman (Ref 1) for the total charge density

9(3:) = Q) +'57k(r) and from the magnetio moment of the meson
cloud m(r) = mw(r) + mk(r) (one-pion state), the cutoff
method is briefly investigated, and for the electric
radius of the pion cloud <r2>“_ = 0.19(1‘1/,5“9)2, and for the
megnetic radius (ri)- o.4o(h/»vc)2 is obtained; for the
charge of the pion cloud Q_p.n 0.76 e and for the magnetic
moment mg = 1.25 eﬁ/ZMc is obtained. The distribution of
charge and magnetic moment in the core amounts to ‘

0 () = (q/omad)e™® ant m(x) = (mfovad)e™/® s

Qk denotes the charge of the core, and m, - its magnetic

moment. It is known from experiments that for the neutron
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The Electromagnetic Structure of the Proton and SOV/56-56—5-73/76

of the Neutron

ASSOCIATION:

SUBMITTED:

Card 3/3

(ri )nmo } the anomalous magnetic moment of the nucleon

was experimentally determined as being my = T%.1.85é§/2uc,
2 2 . 2
Q = (1 +"C§)/2 - Qg - Thus <re>p = g )n’(rm o~

= (0.7.{‘)2 is obtained, which agrees well with the experiment.
A figure shows the charge distribution d(r) for proton and
neutron and their cores., The statement made by the authors
showsthat the result obtained by Hofstadter may be
considered to agree very satisfactorily with the results

of the meson theory. There are 1 figure and 4 references.

Ob"yedinennyy institut yadernykh issledovaniy (Joint
Institute of Nuclear Research)

Harch 5, 1959
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B 21 (1):
AUTHORS:

TITLE:
PERIODICAL:

ABSTRACT 3

Card 1/4

wisna BUph s Oy =B Mo,

Blokhintsev, D. I., Barashenkov, V. S., S0V/53-68-3-5/11"

-

The Structure of Nuoleons (Struktura guklonov)
Uspekhi fzicheskikh nauk, 1959, Vol €8, Nr 3, pp 417-447 (USSR)

In chapter 1 (introduction) the authors discuss Mikewa's Theory of
pucleon interaction by means of a meson field &8 well as the
physical model of a nucleon represented by figure 1 with core,
pion, and K-meson shell; the cors dimension is given as amounting

to "V‘/HO = 2.1-10-14 om. In the following chapter 2 the methods
of investigating particle siructure are dealt with. Besides the
recoil effect the inelastic interaction processes are discussad
in detail. Table 1 shows the statistical errory of cross section
measurements of inelastic collisions of p and gy with Fe-nuclei
at high energies for four energy intervals. The "gray" and
"plack" domains in the nucleon are dealt with (Fig 2). Some
other methods are mentioned and a table shows the wave lengths
of various rays. In chapter 3 the electromagnetic structure of
the mucleon is theoretically dealt with, and the theory developed
by Chew and Low is especially taken into account. Table 3
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represents the distribution of the electric charge in the pion

cloud of the nucleon. The most important experimental results

are given separately for proton and neutron. Chapter 4 is

entitled "Critical Remarks and an Analysis of the lxperimentis
Carried out-by Hofstadter"; in the individual parts the limits .
of electrodynamics, the part played by inelastic processes, and

the analysis of the scattering of eslectrons on protons and

neutrons is discussed. Figure 6 shows the electromagnetic struothure
of protons and neutrons in form of diagrams., The curves

d (r) and d (r) were taken from papers by Hofstadter. Chapter 5

deals-w1th some structural effects of nucleons. Two problems
connected with the electromagnetioc structure of nucleons are ..
discussed: the electric polarizabillty of the electron cloud 1n

the nucleon according to Chew; “the factor «of p = B is given -

as amounting to 4-10 43 n? tae 1.4+10° 42 o3 , which is lower
than the value given by Yu. A. Aleksandrov. In the second par®
of this chapter the electiromagnetic mess of the nucleons and
the stability of protons (according to reference 59) are

Card 2/4 investigated. Chapter 6 deals with theoretical experiments
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carried out for the purpose of interpreting the electromagnetic
gtructure of the central nucleon ranges, Whereas in the :
preceding chapters the peripheral ranges of nucleons were deslt
with; the following chapters deal with the theory of central
parts. Individually, the influence of strange particles, the
contribution of nucleon-antinucleon pairs (according %o
I. Ye, Tamm, figure 8), and some details of the theory of the
- form factors and dispersion relations are deald with. Chapter T
deals with the nuclear structure of nucleons. Several problems
connected with the electromagnetic interaction of nueleons in
the nucleus.(ntcleons among themselves, mucleons with pions,
K-mesons, and antinucléons) are investigated. The cores of the
nucleons are briefly dealt with (several experimental results
obtained at the OIYaIl (Joint Institute of Nucle~.r Research) are
given. - Figure 10: Histograms of pp- and pn-collisions at
9 Bev (proton'synchrotron) are given. The optical model of the
micleon is discussed in detail and so is pion=pion interaction.
In chapter 8 the authors deal with the theory of the optical
nucleon model: the equation for pion-nucleon scattering is given
» and discussed, and so are the conditions for the' occurrence of
Card 3/4 a complex potential. Chapter 9 finally gives quite a short

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4

The Structure of Nucleons ' s0V/53-68-3-5/11

gummary. The material of this survey is mainly of Western
origin., There are 12 figures, 5 tables, and 60 references,
27 of which are Soviet.
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" PITLE:

PERIODICALs

ABSTRACT:
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Blokhintsev, D I. S0V /53-69-1-1/11
i E—— ) !

V. I. Lenin's Book "Materialism and Empiriocritiéiam" and

‘Present Day Conceptions on the Struoture of Elementary

Particles (Eniga V. I. Lenina "Materializm i empiriokrititsizm®
i sovremennyye predstavleniya o strukture elementarnykh chastits)

Uspekhi firicheskikh nauk, 1959, Vol 69, Kr 1, pp 3-12 (USSR)

The present article is the reproduction of a leoture delivered
by the author on.the ocoasion of the fiftieth anniversaxry of the
publication of Lenin's book "Materialiem and Empiriooriticism"
in April 1959 at Bucharest University. -~ In his introduction he
briefly mentions ‘some of Lenin's theses and ": opinions
concerning physios. Chapter 2 deals with the history of the

discovery of the electron and with the varying conceptions

formed of these partioles in the course of time, as well as
with some methods of getting to knmow the nature of the electron.
Also the method of renormalization is dealt with, and L. D.
Landau's successes are stressed. In chapter 3 the struoture of
the eleotron is desoribed in aoccordanoce with modern conceptions
(Shell structures; Figure 1 shows the shells of the virtual
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partiolesrwi‘th the corresponding measurements from the outside
to the inside:s eleoctrons, positrons = 10"11om, plong = 10-'1_3om,
nucleons, antinuoleons - 10"140111, "weak interaotion"-w'wcm;
gravitational range - 10"70;3111). Chapter 4 desls with nucleon
structure (pion atmosphei'e - 10'13011, sone of K-mesons and
pion pairs - 10'14om, ocore zone of nucleon-antinucleon pairs

10"14om. ‘Theory by Hofstadter), Chapter 5 finally is devoted to
nodern conoeptions of micro~- and maorooosmos. Among other things,
the theory of cosmos and "antiocosmos™ is briefly dealt with,
There are 2 figures,

Card 2/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610003-4

BLOKHINTSEV, Dmitriy I., YUNG,

e m———

"Intérdotiom in Gollisions at High Energies of Pions™

paper presented at the Intl Conference on High Energy Physics, Rochester, N Yo
and/or Berkly California, 25 Aug - 16 Sep 1960.

Joint Institute for Nuclear Reserch, Dubna, »IBSR
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BIRYUKOV, V.A.; LEBRIRNKO, M.M,; RYZHOV, A.M,; BLOKHINTSEV, D.I.,
nauchnyy red. —

[Joint Institute for Nuolear Studies] Ob"edinennyi institut
iadernykh issledovanii. Moskva, Izd-vo Glav,upr. po ispollso-
vaniiu atomoi energii pri Sovete Ministrov SSSR, 1960, 114 p,
I (MIRA 13:12)
1. Chlen-korrespondent AN SSSR (for Blokhintsev).
(Dubna—Nuclear ressarch)
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BLOKHINTSEV, D.

Zhur. eksp. 1 teor.
Remark pertaining to the optical theorem. 0
£iz. 39 no.4:1153-1154 O *60. (MIRA 13:11)

1. Ob"yedinennyy institub yadernykh issledovaniy.
(Blectron optics)
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BLOKHINISEV, Duitriy I

”Inelastic Scattering of Mesons in the Ono Meson Exchange Approximation,”

report presented at the IUPAP sporiséred Intl, Conf’, on Theorstical Aspects of
Very High Energy Phenomena, CERN headquarters, Geneva, 5-9 June 1961.
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- BLOKHINTSE®, DI,

i Ve

Diffraction JJ/ -scattering and spatial mucleon structure,
Dubna, Izdatel'skii otdel b"edinennogo in-ta iadernykh is--
- sledovanid, 1961, 11 p.
(Fo subject heading)
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BLOKHINTSEV, Dmitriy Ivanovich; TAL'SKIY, D.A., red.; PAVIOVA, V.A.,
Yekhn, red,

[Fundementals of quantum mechanics] Osnovy kvantovol mekhaniki,
3., iad., Moskva, Gos., izd-vo "Vysshaia shkola,® 1961, 511 p.
(Quantum theory) (MIRA 14:10)
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BLOKETNISEV, D. I,, BIOKHIN, G, B., BLYOMKINA, ¥, A., BONDARENEKO, I. I. U

DERYAGIN, B. N., ZAIMOVSKIY, A. 8., ZINOV'YEV, V. P.,AKAZACEKOVSKIY, 0. D.

LEYPUNSKIY A 1.
KRAZNOYAROV, . v.,m&-x., MALIKH, V. A., NAZAROV, P, M.,

NIKOLAYEV, 8. K., STAVISSKIY, Y. Y., UKRAINTSEV, F. I., FRANK, I. M.
SEAFIRO, F. L., YAZVITSKIY, Y. S.

/? A Pulsed fast reactor.”

veport submitted for the IAEA gfninar on the Phyeics of Fast end
Tntermediate Reactors, Vienna, 3-11 Aug 1961,

Acad Sci, USSR Moscow
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Z/038/61/000/008 /0C1/003
' o D218/D306.
AUTHOR: Blokhintsev, D.I.

TITLE: Five years' activities of the United Institute of
- Nuclear Research

PERIODICAL: Jaderna energie, no. 8, 1961, 253-26k

TEXT: This is an abridged version of a report reviewing the ac-
tivities of the Ob"yedinennyy institut yadernykh issledovaniy
(United Institute of Nuclear Research) in Dubha which was presen-
ted by the Director of the Institute, Professor D.I. Blokhintsev /
at a'meeting of delegates from member countries held in November
1960, The following highlights are listed: (1) Scientific activ-
ities of the institute: Emphasis was placed on research into high-
energy physics which was facllitated by the installation of a 10
BEV synchro-cyclotron in 1957. Research into medium and low-energy
physics was limited due to the lack of adequate equipment: It
will be intensified in the near future since a pulsed fast reactor
and a multiple-ion accelerator were completed in 1960. (2) Results

Card 1/7
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of the Laboratory of Nuclear Problems during 1956-1961:
tensive research was done on determining

invariance; (b) The coefficient f
and nucleons was

jetermined with a fair degree of accuracy;

CIA-RDP86-00513R000205610003-4
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(a) BEx-
the so called isotopic
of the interaction of meso?s)
c

Dispersion relations for scattering mesons on nucleons were exper-

imentally provedé

(
meson-nucleon interaction,

d) A number of new

data were obtained on the

e.g. the "non-central® nature of nuclear
forces; the role of #spin-orbital” interaction;
on the polarization of nucleons at scattering,

quantitative data
etc., (e) First

data were obtained on the interaction of unstable particles, es-

peclially on the interaction of pl-mesonsj
meson was measured for the first time;
determined; (h) The excitation of the atom
as predicted by
A number of nuclear instruments were designed and

decay ofr™-meson was
nucleus by gimmesons,
in 1960; (i

(f) The spin of the pi-
The electron-radiocactive

(g)

D. Zarecki, was demonstrated

built, including an automatic apparatus for measuring particle

tracks; a hodoscopic system of original design;
(3) BResults of the Laboratory of High Energiess

gen bubble chamber.,

Card 2/7

and a liquid-hydro-
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(a) During research into the elastic and inelastic nucleon-nucleon

and plon-nucleon interactions in the region of high energies, a

slight deviation of theT-meson track upon interaction with a

proton was observed. This seems to confirm the theory, assuming

the struc?&re of a nucleon to consist of a solid "nucleus" (size

about 10-1%cm) d a comparatively rarefied "meson atmosphere"

(size about 10~ !3cm); (bg In the research on the origin of strange
particles the most important accomplishment was the discovery of

ag?ew positively charged particle -~ the antisigma-minus-hyperon

(7). Furthermore, cross-sections and angular distributions for

the formation of the following strange particles were measured:

Ae 3 & 3 K-mesons; and¥, -hyperons. Experiments at this laboratory .
were performed with a 10 BEV synchro-cyclotron. In early 1960, a //
small annular cyclotron was put into operation to verify its accel-
erating Erinciple. In summer 1960, a new linear accelerator was

built. In addition, a number of bubble and diffusion chambers,

scintillation and Cherenkov counters were installed. At the pre-
sent time, experiments with the following beams are being conducted:
(aa) A v~ -meson beam with impulses up to 9 BEV/sec,using a 55-cm xe~
nmga 55-cm propane;anda 25-cmliquiid -hydrogen dembers for detection; (bb)
Card 3/7
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A beam of negatively charged particles with impulses up to 6 BEV/sec,
using a 40-cm 1iquid-hydrogen chamber, a go-cm Wilson chamber, and
scintillation and Cherenkov counters; (cc) A beam of positiveiy
charged particles with impulses up to 5 BEV/sec for work with K* -
mesons usi§5 Cherenkov and scintillation counters; (dd) A beam

of neu%ral -mesons, using large diffusion chamber; (ee) A beam

of high-energy neutrons using a 2-m diffusion chamber} (£f) A

beam of high-ﬁnergy neu%rons, using fully-absorbing CherenkoVv
counters. (W) Results of the Laboratory of Neutron Physics: In V/
June 1960, this laboratory recelved the IER pulsed fast reactor,
designed ﬁy the Institute of Physics at the State Committee for

the Utilization of Atomic Energy, USSR. /L Abstractor's note:

The reactor was described in no. 5 of the journal Atomnaya ener-
giya 7. The laboratory engages in the following research: (a)

Study of the IER reactor; (p) Study of the energetic dependence

of neutron-reaction cross-sections, especially neutron resonances;
(c) Study of the molecules of liquid and solid substances Dby the
method of elastic and inelastic scattering of slow neutrons. (5)

Card 4/7
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Results of the Laboratory of Nuclear Research: This laboratory
concentrates on synthgg%zing the element 102. In the fall of

1957, the isotope 102 was synthesized. The research is con-~
ducted by a group of scientific workers of the Institute of Atomic
Energy imeni I.V. Kurchatov in Moscow. In 1960, the laboratory
reccived a multiple-ion accelerator which will permit experiments
with complex and heavy lons. (6) Results of the Laboratory of
Theoretical Physics: The laboratory is staffed with 88 theoretical
physicists. The laboratory engages in the following researchs:

(ag Development of basic theoretical principles, and evaluation

and interpretation of experimental results obtained by other lab-
oratories; (b) N.N. Bogolyubov of this laboratory worked out a
theory on superconductivity in connection with the atom nucleus; v/
(c) In the field of particle theory, a basic particle model was
proposed and worked out by N.A. Marﬁov; (d) Interesting results
were obtained in the neutrino theory in cooperation with B.M. Ponte-
corvo of the Laboratory of Nuclear Problems. (7) A computing cen-
ter is attached to the Laboratory of Theoretical Physics. 1t is
equipped with a "Ural 1" and a new "Kiyev" electronic computer.

Card 5/7
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(8) Currently, the institute has five laboratories with a total
of 420 scientific workers and engineers, of whom 220 are from the
USSR and 200 from the other member coun%ries. In 1961, a branch
of the Physics Department of the Moscow State Universi%y imeni
N.V. Lomonosov will be detached to the institute. (9) Internation-

al cooperation: The institute closely cooperates with the scien-.-
tific organizations of its member countries, especially in analy- V/
zing and evaluating experiments with nuclear emulsions irradiated

by the institute's accelerators, and of photographs obtained from

the bubble chambers. The cooperation in this department is coorw
dinated by a special committee headed by Professor V4clav Petr¥{ika.
Analysis and evaluation of the large number of photographs obtained
from the recently installed propane and xenon bubble chambers which
will continue increasing after additional large liquid-hydrogen

and propane bubble chambers have been installed, will require the
ever-increasing assistance of the scientific institutes of all

member countries. Already engaged in this program are: The In-
stitute of Nuclear Physics in Warsaw, headed by Professor Dani¥;

i
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the Institute of Nuclear Physics, S5ZG, headed by K. Laniusj and the

phasis on the study of the structure of these particles, especially
nucleons, and on the laws governing the formation ang interactions
of these particles. There are 20 figures. [Abstractor's,note:

Translator of this article J, Fuksa; Technical Editor: I. Ulehla / /

- ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy
Dubna (United Institute of Nuclear Research, Bubna)
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TITLE;

PERIODICAL: Atomnaya energiya, v. 10, no.
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Five years of work of the Qp»
issledovaniy (Joint Institute

22598

s/oaya /010/004/001 /027
B102/B212

yedinennyy institut yaderaykh
of Nuclear Research)

TEXT: In March 1961 the Joint Institute of Nuclear Research (Dubna)
celebrated its 5th anniversary. For thig reason, the opening address of
Professor ». 1. Blokhintsev, Director of the Ingtitute, ig Publighed here,
which he held in November 1960 to o commnittee consisting of Tepresentatives

of the participa.tingvcountries. It is a

very detailed review of the efforts
8ses which each laboratory hasg

gained during the past five years. Numerous (irreproducible) Photos go

With it. fThe fielq of utmost endeavor of the Institute has always besn \X
high-energy Physics. The most important work in this fielq is done by the
following laboratories: Laberatoriya Yyadernykh problem (Laboratory for

- Nuelear Problems) Laboratoriya vysokikh energiy (High-energy Laboratory), -
“which has been operating its own 10-Bev accelerator since 1958; Laboratoriya
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neytronnoy fiziki (Neutron«physi:-s Labo:atory); and the Lahora-.toriya
yadernykh reaktaiy (Huclear-reaction Laboratory), which hag 8 powerful
accelerator for multiplymcharged iong since 1960. The following is & .
detaileq description of work done by sach laboratory, 7the most important
achievements fron 1956-1961 af ths Laboratory for Nuclear Problems: The
Rain task of this laboratory has been to invegtigate pion-nueleon interac-
tion at several 100 Mev. It consisteq in the fellowing efforts; 1) Studies
conducted for the Purpose of es5tablishing the isotopie invariance; 2) mean-
urement of the Beson-nucleen interactioy constant f; 5) experimental proof
of the dispsrsion relaticns for meson-nucleon scattering, 4) several studies
on nucleon and megon interactiong (2.g., on the non-central character of
nuclear forces, the role eof spin-orbit interaction, nuclaon polarization

on scattering, etc.). Several (known) dstails of Rp scattering and tha »
resonance pion Production p . Pt + 4 are brought up, 5) Studies of the
interaction of unstgble Fartvicles, Monepion interaction; 6) first neag-
urements of the muen sping 7) establishing the B-decay of the g~ meson and
prcof of 4the universality of the lawa of weak interaction; 8) proof of the
excitation of the nucleus by mucns ap Fredicted by p. Zaretskiy (non-radi-
ative transiticns in uranium}; Fig. 5 shows the irtensity distribution of

Card 2/41
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made i1t possib o prove,experimentally that particles may be accelerateq
up to relativigtic energies in guch g cyclotron, 1The most important
results achievegd. by the High-energy Laboratory: All experimental studieg of
this laboratory have been mage by utilizinf the 10-Bev proton synchrotron,

i 0 particles per cycle. The new
linear accelerator built in 1960 ig completed for operation, At Present,
the following beams areg used: 1) g x- beam having g momentum up to 9 Bev/c

chamber (25 em)y 2) with g negative-particle bean (momen tup up to 6 Bev/c)
with g liquid-hydrogen chamber (40 om), a cloud chamber (50 cm), and also wih
Cherenkov ang scintillation counters; 3) 4 positive-particle beam (5 Bev/c)
for work with mesons by using Cherenkoy and scintillation counters ang
an analogous beap of 2 Bev/c; 4) a Kg beam in connection with g large
diffusion chamber; 5) g high-energy neutron beam for work with a 2-m qiffy.
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achievementsg of thig laboratorx:~ 1) investigation of elastic and inelagtic
NN- and N high-energy interactions (6-1¢ Bev); 2) investigation of the

strange-particle Production (diacovery of the anti-sigma-minus-hyperon =),

and construction of the pulseqd fast-neutron reactor HEP (IBR) which has
been designeq by the Fizicheskiy institut Gosudarstvennogo komiteta po
ispolt zovaniyy atomnoy energij (Institute of Physics of the gtate
Committee for Application of Atomic Energy) (details °n this reactor will
be later bublished in thig periodical), Fig. 21 ghowg the form of 5
neutron pulge of this reactor, The Laboratory mainly ig engaged witp-

1) the analysig °f this reactor; 2) the analysis of the energy dependence

- 00205610003-4"
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of neutron reaction croee.sectione, especially resonance neutrons, ang
investigations on a neutron scintillation detector made of methyl borate
diameter: 25 mm) and a 1000-channe] time analyger, Achievements of the
Nuclear Reaction Laboratory: The building of thig laboratory has been
constructeq recently, and also 8n accelerator for multiply-cherged ions has
been installeqd, Therefore, inveetigatione have been done in Moscow, in the
Ordena Lenina Ingtitut atomnoy energii im. 1, v, Kurchatova ("Order of
Lenin" Ingtitute of Atomic Energy im, 1, V. Kurchatov). mhe interaction of
heavy ions witp nuclei hag been investigated, ggd work has Yeep done on the
synthesis of the element 102; the imotope 102253 ,, been ‘obtained in 1957,
Achievements of the Laboratoriya teoreticheekoy fiziki: . The building was

constructed ip 1957; a collective of a8 theorigtg is working in it; there
is also the computation center and the library. fThe main efforts have been X

done in the field of dispersion relationg, the theory of euperconductivity
(w. N, Bogolyubov) and itg application to the atomio hucleus, and the -
theory of particleg (M. 4. Markov), B, . Pontekorvo has obtaineg very
interesting results in neutrinog theory. 1In addition, extensive work has
been done in the field of the phenomenological theory of particle scattering
and the theory of interpretation of experimentg. The computation center

- 00205610003-4"
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does its calculations with the computers "Ural-1" and "Kiyev® and is also
engaged in programing methods. In 1960 a new building was erected and a
modern computer installed, whioh was put into service in'1961. The center
is also dealing with problems of automatiec evaluation of chamber pictures
and emulsion layers. Three automatic machines for evaluating films Lave
been buil{. At present, 420 scientists are working at the 0IYaI; in 1961

& branch of the fizicheskiy fakul'tet Mogkovskogo gosudarstvennogo
universiteta imeni M. V. Lomonosova (Department of Physics, Moscow State
University imeni M. V. Lomonosov) ¢had-been opened. The international
connections of the Institute cover all Soviet-bloc countries, and there is
a close cooperation with scientific institutes of these countries; the
OIYal has taken part in numerous conferences including those which have taken
place in western countries (Rochester, CERN, Berkeley). Finally, the
second five-year program of institutes is dealt with; the mein aim is and
will be fundamental research in the field of physics of elementary particles

and of the nucleus (investigation of the particle gtructure, the particle
produotion laws, and the particle interaction laws). Professor V.

Petr'zilka is mentioned. There are 28 figures and 1 table.
SUBMITTED:  February 2, 1961 '
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TITLE: A pulsed fast reactor X
PERIODICAL: Atomnaya energiya, v. 10, no. 5, 1961, 437-446

TEXT: The present paper gives a desoription of the pulsed fast reactor of
the Ob"yedinennyy institut yadernykh issledovaniy (Joint Institute of
Nuclear Research) which became oritical in June, 1960. This reactor,
called WGP (IBR) reactor, serves as pulsed fast neutron source (mean
power N1 kw) for physical investigations, partiocularly for time-of-flight
experiments. Its most distinguishing feature is the very small coniribu-
tion (~10-4) of the delayed neutrons in its normal operation; it is about
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one hundredth of that of the usual steady uranium reactor. The pulses

appear because wienever the reactor becomes overoritical a burst of prompt
neutrons results. The half width of these pulses is %36 psec. The

frequency with which the pulses are repeated can be varied between 8 and J(/
80 pulees/seo. Fig. 2 shows the construction of this reactor. The

periodic change in the reactivity is brought about by the displacement of

the iwo 0235 blocks placed in two disks that can be rotated. The main
block is pressed in the form of a disk, 1100 mm in diameter, and can be
rotated with a peripheral veloocity of 276 m/seoc (at 6000 rpm) during which
it passes through the oore center. The reaotivity change obtainable from
the motion of the main block is 7.4 %, that obtainable from the motion of
the auxiliary blook is 0.4 %. The stationary part of the oore consists of
plutonium lumps in steel jackets. The reactor is started by a rough
regulator, in this case & movable part of the reflector. It gives a

reactivity change at the rate of 13~10'5- 1.3-10"5 seo”!. The manually
operated rod is also a part of the refleotor. Two plutonium rods in
eleotromagnetic suspension serve as soram. They can be separated from the
oore with an acceleration of 20 g. Their separation causes & reactivity
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